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by natural forces" shall depend "only upon the changes in the 
positions of the particles, and not upom the paths by which, or 
the velocities with which, they have moved from the old positions 
to the new." 

Now let P denote the magnitude of the stress between any 
two particles of a system and r the distance between those parti- 
cles; then Pdr is the work done by this stress during an infinitesi- 
mal displacement of the system. The work done by the stresses 
between all particles of the system during a finite displacement 
is 2 J Pdr, in which the summation is extended to all pairs of 
particles and the integration covers the whole displacement of the 
system. Now if 2 Par is the differential of a function of the 
quantities r, the value of the integral will depend only upon 
the initial and final relative positions of the particles. But the 
assumption that each P is a function of the corresponding r only 
(in accordance with the proposed fourth law) is only one of many 
possible assumptions, any one of which would make 2 Pdr the 
differential of a function of the quantities r. The mathematical 
statement of the condition that 2 Pdr shall be a perfect differential 
is given in treatises on " Differential Equations." 

It thus appears that the principle of the conservation of energy 
does not require the truth of the proposed fourth law. The law 
may be true nevertheless ; but it may well be questioned whether 
its truth is established with any such degree of probability as 
would entitle it to rank with the laws of Newton as a fundamental 
hypothesis of dynamics. L. M. Hoskins. 

Madison, Wis,, Aug. 16. 



The Black-Knot. 



On p. 10, Vol. XX., of Science appears an instructive chapter on 
"Black-knot," a fungous disease of the plum and cherry, of 
much trouble to cultivators. A point of additional scientific in- 
terest is that this fungus illustrates a principle long since pre- 
sented by the writer of this, that nature does not place species 
where it is for the best interests of the individuals of the species, 
but generally has some ulterior purpose not always apparent to 
us who are eager to uncover her intentions. For instance, there 
are numberless trees and shrubs that struggle along in swamps, 
and are rarely found elsewhere, and these have come to be known 
as "swamp-lovers," but close observation has shown that the 
same tree or shrub will thrive immeasurably better when removed 
to dry ground. 

On the writer's grounds is a specimen of Clethra ulnifolia, fif- 
teen feet high and as much wide on an especially dry spot, and 
growing with a luxuriance rarely seen in the swampy spots where 
nature has located the plants. Some reason has been found for 
the appearance of these plants in swamps and not in dry ground 
naturally in the fact that the seeds will not sprout in dry, but 
only in wet ones. It looks like a fiat of nature. ' ' Though you 
would like to grow in dry places you shall not. Something must 
grow for my purposes, in swamps, and you have to do it." They 
can only be found where the seed will sprout. 

It has always seemed to the writer that it was one of the weak- 
nesses of many discussions in the study of development, that it 
was generally from the individual standpoint. Nature cares only 
for the individual, therefore questions of nutrition, fertilization, 
and others are all viewed in their relation to the plant's "strug- 
gle for life." It seems rather that nature cares but little for the 
individual, and stands ever ready to sacrifice the whole stock 
when it interferes with some purpose, which we have seldom 
been able to fathom. 

Coming to the black-knot on the plum and cherry, we have 
here a destructive American species Sphama (Ploivrightia) mor- 
bosa, of little injury in its native state, thriving amazingly when 
it can get as a host-plant the European domestic plum or Euro- 
pean morello cherry. It thrives in these cases with a vigor it 
never shows at home. I have seen it in many parts of the east 
on the wild dwarf choke-cherry, Cerasus Virginiana; in Colorado 
on its close ally Cerasus demissa; in North Carolina sparingly on 
Prunus chicasa; and in the White Mountains on the red cherry, 
Cerasus Pennsylvania. Recently in driving through various lo- 
calities on Mt. Desert Island, it was seen on the latter much 



more abundantly than in any of the former cases noted; but 
never anywhere with the amazing destructiveness it presents in 
these garden representatives of foreign species. In Pennsylvania, 
and probably other States, the cultivated cherry has been wild 
for over a hundred years. It is abundant, and in some cases so 
numerous as to be the chief element in a piece of woodland. 
But though it is evidently the foster-child of the cherry and not 
the plum, it prefers the plum and the sour cherry. The knot is 
rarely found on the wild cherry trees of the sweet cherry species. 
For all its long hereditary cherry taste, it rushes to the plum 
and the morello with as much avidity as if long-continued "en- 
vironment " had induced the love. 

It seems to be forgotten in many discussions of the black-knot 
that it is an American parasite, and that it may be found in 
quantities everywhere that the botanists look for it. When, 
therefore, the State of New York tries to " stamp it out" by leg- 
islating against garden trees affected with the fungus, it seems 
like bailing out the ocean with a bucket. Of course, cutting 
down and burning destroy many spores, but the wild nests send 
forth myriads of young to take the places of the domesticated foes 
destroyed. Thomas Meehan. 

Germantown, Pa. 

Hectoring a Hawk. 

Early one morning in August, while concealed in the grass and 
bushes of a White Mountain meadow, I saw an interesting en- 
counter between a sharp-shinned hawk and a number of blue-jays 
and pigeon woodpeckers. Four of the woodpeckers were quietly 
preaning themselves in a dead pine by the lake shore, when sud- 
denly a small and beautifully proportioned hawk dashed into their 
midst. They scattered shrieking, and found shelter in a fringe of 
woods near by. Their cries brought a kingbird to the spot, and 
the hawk was promptly attacked by the pugnacious fly-catcher 
and compelled to follow the flickers into concealment. The king- 
bird, satisfied with routing the hawk, hovered away over the 
meadow out of sight, and not long after the hawk reappeared and 
perched in the dead tree. 

From time to time one or more of the woodpeckers came back 
to the tree and were at once charged by the hawk. In each in- 
stance they showed superior speed and escaped by their rapid 
flight. Their noise attracted the attention of a flock of about 
twenty blue-jays, and presently the blue-winged pirates came 
sailing over the meadow by twos and threes. As they neared the 
dead pine the hawk darted downward after their leader. The jay 
plunged quickly into the bushes, uttering wild cries and squawks, 
which were re-echoed by his companions. The hawk returned 
to the pine squealing pettishly, and the jays closed in upon him. 
They scaled the lower branches of the dead tree ; they capped the 
neighboring maple saplings and alders ; they watched for chances 
to brush past the hawk on his perch, and they assailed him with 
all the invective of their ample vocabulary. They threw them- 
selves into the sport, as they seemed to regard it, with all the 
energy of boys playing "short fox." 

The hawk took the matter much more in earnest; for he was 
hungry, and striving for a breakfast. Again and again he shot 
from the lofty branches of the pine, aiming first at one jay, then 
at another. By and by all the flickers returned, and added to 
the confusion by their cries and rapid excursions around the tree. 
The hawk in several instances seemed to lack but a single wing- 
beat of success, but the hour drew on without his making a 
capture. He grew weary. His plumage showed the chafing of 
the bushes. He chose lower and lower branches for his rests, and 
finally his sallies seemed directed more towards clearing the tree 
of noisy birds than to the capture of any one of them. At last he 
abandoned the dead pine and perched in trees having foliage. The 
jays followed him jeering, and he shifted his ground slowly until 
he gained the woods and disappeared. Then the jays crowded 
into the lower branches of the pine, hopped up from limb to limb 
until one after another gained the summit, and proved to the 
whole meadow that they had won the battle and fairly worried the 
hawk away. 

The drama seemed to me to be significant in two ways ; first, as 
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proving the daring of the jay in dealing with the most audacious 
of the bird-destroying hawks; second, in showing the assistance 
which an expert hawk, or a pair of hawks hunting together, must 
gain from the inclination of the jays and woodpeckers to hector 
them instead of seeking safety in retreat. The advantage which 
the owl enjoys in drawing other birds around him is well known, 
but it is not often that so good an illustration is given in the case 
of the hawk. Frank Boll.es. 

Chocorua, NIL, Aug. 20. 



Tornado-Whirls in the Upper Clouds. 
THIS morning I witnessed what seemed to trie a very interest- 
ing and unusual phenomenon, which may be worthy of record. 
I noticed that a number of light flock clouds, moving north-east 
in the upper atmosphere, became, on reaching a certain small 
well-defined area, very ragged, and assumed the characteristic 
tornado forms. Many looked like jagged craters, reminding me 
strongly of the photographs of sun-spot whirls; some were honey- 
combed, and all were greatly torn. In the course of some ten 
minutes' observation, I saw at least a dozen such tornado-centres 
in cirro-cumulus, detached clouds floating almost directly above 
me. Such appearances in the lower clouds I have often observed, 
but this is the first time I remember seeing the upper clouds dis- 
turbed in this manner. The wind at the time on the surface of 
the earth was a forty-mile gale from the south-west, and there 
were frequent dust- whirls. Hiram M. Stanley. 

Marquette, Mich., Aug. 18. 



The Brutal Dove. 

Twenty-one years ago (Aug. 14, 1871), a mature, male dove 
flew into the house of Mr. Paul Closius of Chicago, and soon be- 
came quite domesticated. "Old Tom," as he is called, was 
rescued from the great fire of the following October, and later 
was given a female mate, which he pecked to death. 

Thinking that it might be an instance of incompatibility, he 
was given another, which he tormented, neglected, and abused, 
until she also perished. 



Naturalists are aware of the sentimental error which typifies 
gentleness in the dove, and have often remarked its ferocity. This 
instance also confirms the belief that doves are long-lived. 

S. V. Clevengee. 
Chicago, Aug. 17. 

BOOK-REVIEWS, 

Temperament, Disease, and Health. By French Ensor Chad- 
wick. New York, G. P. Putnam's Sons. 85 p. 

A real service is rendered science by those who emphasize the 
individual as well as environmental side of pathology. The tre- 
mendous development along certain lines of modern pathology 
should not be allowed to obscure the fact that predisposition of the 
organism is as potent a ' ' cause '' of disease as virulence of the germ . 

The author of this book avows himself a special pleader on the 
very first page: "This little book is written primarily to put for- 
ward two ideas: First, that there is associated with temperament 
a specific rate of change; second, that the failure to keep up that 
rate, or, in other words, a failure to have elimination keep pace 
with accession of material, is the primal cause of organic disease." 
This thesis is maintained quite consistently throughout the book. 
"I thus venture to define what is known as ' organic disease ' as 
a failure in rate of change. And, further, that, however asso- 
ciated, bacteria are the resultant rather that the causes of such 
diseases " (p. IB). 

It will not be perfectly obvious to everyone that the phrase 
" failure in rate of change " brings us much nearer the real problem. 
The vexatious question will still be asked, Why should there be 
this failure to obtain adequate elimination of broken-down mate- 
rial? The final solution of this question of temperament must 
wait for a much deeper knowledge of the individual cell as well 
as of the cell-complex. Every attempt, however, at an explana- 
tion, although necessarily tentative and imperfect in character, 
serves its purpose in keeping the subject open and in stimulating 
research. 

Errors of statement do not seem to be numerous. One strongly 
suspects, however, that the Mitchell mentioned on page 33 is no 



Matter Notices. 

Kipans Tabules cure hives. 
Ripans Tabules cure dyspepsia. 
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Volumes XVII. and XVIII. 

OF 

SCIENCE 

are in preparation, and will be 
issued at an early date. 

FOR SALE. 

The Paleontological Collection of the late 
U. P. James, of Cincinnati, Ohio. Many 
type specimens and thousands of. duplicates. 
For further information address 

JOSEPH F. JAMES, 

U. 8. Department of Agriculture, 

Washington, D. C. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents 

Sent free by post by 

N. 1». 4). HOBOES, 874 Broadway, N. If. 



Societas Entomologica. 

International Entomological Society, Zu- 

rich-Hottingen, Switzerland. 

Annual fee, ten francs. 

The Journal of the Society appears twice a 
month, and consists entirely of original ar- 
ticles on entomology, with a department for 
advertisements. All members may use this 
department free of oost for advertisements 
relating to entomology. 

The Society consists of about 450 members 
in all countries of the world . 

The new volume began April 1, 1893. The 
numbers already issued will be sent 60 new 
members. 

For information address Mr. Fritz Eubi., 
President of the Societas Entomologica, 
Zurich- Hottingen, Switzerland. 



SCIENCE CLUBBING RATES. 

lOfo DISCOUNT. 

We will allow the above discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding §10, counting 
each at its full price. 

N. D. C. HODGES, 874 Broadway, N. Y. 



For INVENTORS. 40-page BOOK FREE. Address 
W.T. Fitzgerald, Attorney at Law, Washington, D.C, 



Wants. 



Any person seeking a position for which he is quali- 
fied by his scientific attainments, or any person seeking 
some one to fill a position of this character, be it that 
of a teacher of science, chemist \ draughtsman, or what 
not, may have the * Want ' inserted under this head 
free of cost, if he satisfies the Publisher of the suit- 
able character of his application, A ny person seeking 
information on any scientific question, the address of 
auy scientific man, or who can in any way use this 
column for a purpose consonant with the nature oj 
the paper \ is cordially invited to do so. 

WANTED. — A position as zoological artist in con- 
nection with a scientific expedition, institution 
or individual investigations. Experienced in micro- 
scopic and all scientific work. References given if 
desired. Address J. HENRY BLAKE, 7 Prentiss 
Place, N. Cambridge, Mass. 

YOUNG MEN destined for a medical career may 
receive instruction in branches introductory 
thereto, at the same time, if desired, pursuing the 
so-called elementary medical studies. Advanced 
students can have clinical instruction, use of 
modern text books, etc. Will take one or two 
students into my t family and office. Such must 
furnish unexceptionable references. Quizzing by 
mail. Address Dr. J. H. M., in care of 417 Adams 
Avenue, Scranton, Pa. 

CHEMIST AND ENGINEER, graduate German 
Polytechnic, Organic and Analytical, desires a 
position in laboratory or chemical works. Address 
213*4 E. 7th Street, New York, care Levy. 



A MAN, 36 years old, of extensive experience, hav- 
ing the degrees of A.M. and Ph.D„ desires a 
first-class opening as a teacher of Zoology and. 
kindred studies in a college or university. Can 
furnish numerous testimonials or references as to 
success and skill in most modern laboratory 
methods. Address E. W. D., Md, Agr. College, 
College Park, Md. 

AYOT7NG MAN, with a thorough training in Ana- 
lytical Chemistry (including analysis of miner- 
als, food, water, etc.), and holding a diploma of the 
School of Practical Science, of Toronto, and good tes- 
timonials, desires a position as Analytical Chemist 
or as assistant to such. Address to WM. LAWSON, 
16 Washington Ave., Toronto, Ontario. 



